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Abstract
Introduction—Increases in electronic cigarette (e-cigarette) awareness and current use have been 
documented in high income countries but less is known about middle and low income countries.
Methods—Nationally representative household survey data from the first four Global Adult 
Tobacco Surveys to assess e-cigarettes were analyzed, including Indonesia (2011), Malaysia 
(2011), Qatar (2013), and Greece (2013). Correlates of e-cigarette awareness and current use were 
calculated. Sample sizes for Greece and Qatar allowed for further analysis of e-cigarette users.
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Results—Awareness of e-cigarettes was 10.9% in Indonesia, 21.0% in Malaysia, 49.0% in Qatar, 
and 88.5% in Greece. In all four countries, awareness was higher among male, younger, more 
educated, and wealthier respondents. Current e-cigarette use among those aware of e-cigarettes 
was 3.9% in Malaysia, 2.5% in Indonesia, 2.2% in Greece and 1.8% in Qatar. Across these four 
countries, an estimated 818 500 people are currently using e-cigarettes. Among current e-cigarette 
users, 64.4% in Greece and 84.1% in Qatar also smoked cigarettes, and, 10.6% in Greece and 
6.0% in Qatar were never-smokers.
Conclusions—E-cigarette awareness and use was evident in all four countries. Ongoing 
surveillance and monitoring of awareness and use of e-cigarettes in these and other countries could 
help inform tobacco control policies and public health interventions. Future surveillance should 
monitor use of e-cigarettes among current smokers and uptake among never-smokers and relapsing 
former smokers.
Introduction
Electronic cigarettes (e-cigarettes) and other electronic nicotine delivery systems are part of 
a changing tobacco control landscape. E-cigarettes are battery powered devices that deliver 
nicotine and other constituents.1 Debate is widespread about the possible individual and 
public health impact of e-cigarettes, including whether they support cessation or whether 
they fuel nicotine addiction and combustible product use among current and former 
smokers.2–5 For never-smokers, particularly for youth, e-cigarette use could lead to nicotine 
exposure and nicotine addiction, which is harmful for adolescent brain development.6–9 
Country-specific e-cigarettes surveillance data, while still limited, are central to 
understanding evolving patterns of use and to informing public health interventions and 
policies.
Current e-cigarettes use is increasing in many higher income countries.3,4,6,10–13 Data for 
low and middle income countries are limited but needed. The majority of emerging and 
developing countries are party to the Conference of the Parties to WHO Framework 
Convention on Tobacco Control which has discussed the rise of e-cigarettes and their 
regulation.5 Among its recommendations, the sixth Conference of the Parties invited parties 
to consider prohibiting or regulating e-cigarettes and urging them to comprehensively 
monitor their use.5 Many countries are considering or have implemented e-cigarettes-related 
policies. Such policy decisions can be informed by surveillance data on awareness and use 
of e-cigarettes and other tobacco products. In addition, countries that have put in place 
regulatory measures will need surveillance data to track e-cigarette and conventional 
cigarette use and monitor the effectiveness of existing policies. To address the need in many 
countries for nationally representative surveillance data on e-cigarettes use, the Global 
Tobacco Surveillance System incorporated questions on e-cigarettes into the Global Adult 
Tobacco Survey (GATS) beginning in 2011.14,15
E-cigarette questions were introduced to the GATS questionnaire in 2011. Several countries 
incorporated these questions and data are now available for the first four countries 
(Indonesia, Malaysia, Qatar, and Greece) that included questions on e-cigarettes in GATS. 
This article reports nationally representative findings on awareness and current use of e-
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cigarettes in the first four countries (Indonesia, Malaysia, Qatar, and Greece) that included 
questions on e-cigarettes in GATS.
Methods
GATS is a nationally representative household survey with comparable methods to collect 
relevant information from noninstitutionalized adults aged 15 years or older in low and 
middle income countries.16 The survey uses a consistent multistage cluster sampling design 
in all countries to produce nationally representative estimates on key tobacco control 
indicators to generate comparable data within and across countries. The survey contains a 
standard core questionnaire and with optional additions. Indonesia (2011), Malaysia (2011), 
Qatar (2013), and Greece (2013) were the first countries to include questions on e-cigarettes 
awareness and current use of e-cigarette; data from these countries were used for this study.
Sample sizes and overall response rates in each country were: 8305 (Indonesia, 94.3%), 
4250 (Malaysia, 85.3%), 8389 (Qatar, 98.5%), and 4357 (Greece, 69.6%). Further details of 
the study methods are described elsewhere.14,16–19
Measures
Awareness of E-cigarettes
Respondents were asked: “Have you ever heard of e-cigarettes?” Those responding “yes” 
were considered to be aware of e-cigarettes.
Current E-cigarettes Users
Those who responded “daily or less than daily” to the question “Do you currently use e-
cigarettes on a daily basis, less than daily, or not at all?” were considered to be current e-
cigarettes users.
Current Tobacco Smokers/Nonsmokers
Tobacco use status was assessed by the question, “Do you currently smoke tobacco on a 
daily basis, less than daily, or not at all?” Respondents who selected “daily or less than 
daily” were considered to be current tobacco smokers. Those who selected “not at all” were 
considered as “nonsmokers.” Smoked tobacco products include manufactured cigarettes, 
cigars, pipes, hand-rolled cigarettes, kreteks, and water pipe (Shisha/Nargile).
Former Smokers/Never-smokers
Former smoker/never-smoker was assessed within current nonsmokers by the question “In 
the past, have you smoked tobacco on a daily basis, less than daily, or not at all?” Those who 
answered “daily basis” or “less than daily” were considered as former smokers. Those who 
selected “not at all” were considered as “never-smokers.”
Interest in Quitting Smoking
Interest in quitting smoking was assessed by the question “Which of the following best 
describe your thinking about quitting smoking?” The response options included: (1) Quit 
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within the next month, (2) Thinking about quitting within the next 12 months, (3) Quit 
someday, but not within the next 12 months, (4) Not interested in quitting. Respondents who 
selected “quit within the next month,” “thinking about quitting within the next 12 months” 
and “quit someday, but not within the next 12 months” were considered to be interested in 
quitting.20
Exposure to Cigarette Advertisements in Stores
In store advertisement exposure was assessed by the yes/no question “In the past 30 days, 
have you noticed any advertisements or signs promoting cigarettes in stores where cigarettes 
are sold?”
Exposure to Cigarette Advertisements on the Internet
Internet advertisement exposure was assessed by the yes/no question “In the past 30 days, 
have you noticed any advertisements or signs promoting cigarettes on the internet?”
Data Analysis
E-cigarette awareness and current use were examined by socioeconomic characteristics 
including gender, age, education, and wealth index, and current tobacco smoking, interest in 
quitting smoking, advertisement exposure in stores and on internet. For each country, current 
e-cigarette use was calculated among respondents reporting e-cigarette awareness as well as 
among all respondents. Greece and Qatar had sufficient sample sizes for further analysis, 
including assessment of smoking status (ie, current smokers, former smokers, and never-
smokers) among current e-cigarette users. SPSS software version 17 for complex samples 
was used to obtain weighted estimates of prevalence, number of current users and 95% 
confidence intervals. Differences in estimates were considered statistically significant if the 
confidence intervals did not overlap.21
Results
Awareness of E-cigarettes
Awareness of e-cigarettes was 10.9% in Indonesia, 21.0% in Malaysia, 49.0% in Qatar, and 
88.5% in Greece. Awareness was higher among males than females and among younger 
people in all four countries. In all countries, e-cigarette awareness was higher among those 
with higher education, higher wealth index scores, advertisement exposure, and current 
tobacco smokers. In Greece, although the level of awareness among smokers (95.8%) was 
higher than among nonsmokers (83.9%), both groups were highly aware of e-cigarettes. 
Current smokers who indicated interest in quitting in Indonesia (23.3%) were more aware of 
e-cigarettes than were those who were not interested in quitting (10.8%). However, results 
for Malaysia, Qatar, and Greece showed no significant differences in awareness of e-
cigarettes between smokers interested in quitting and those not interested in quitting. (Table 
1).
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Prevalence of E-Cigarette Use
Overall, among those aware of e-cigarettes, 2.5% of adults in Indonesia, 3.9% of adults in 
Malaysia, 1.8% of adults in Qatar, and 2.2% of adults in Greece were current users of e-
cigarettes (Table 2). These findings extrapolate to approximately a total of 818 500 current 
users across these four countries at the time of their surveys. When prevalence of current e-
cigarette use was assessed among the whole population, including those unaware of e-
cigarettes, usage rates were lower in all four countries (0.3% in Indonesia, 0.8% in Malaysia, 
0.9% in Qatar, and 1.9% in Greece).
Prevalence of current e-cigarette use among those aware of e-cigarettes was significantly 
higher among males than females in Indonesia (males 3.2% vs. females 0%), Malaysia 
(males 5.5% vs. females 0%) and Qatar (males 2.5% vs. females 0.5%). There were no 
significant gender differences observed in Greece. Similarly no significant differences were 
observed in current e-cigarette use across the age groups in all four countries among those 
aware of the device (Table 2).
In Indonesia, Malaysia, and Qatar, the prevalence of current e-cigarette use among those 
aware of e-cigarettes was higher for current smokers than for nonsmokers (Indonesia: 
smokers 4.2%, nonsmokers 0.4%; Malaysia: smokers 10.4%, nonsmokers 0.4%; Qatar: 
smokers 7.6%, nonsmokers 0.4%). No significant differences in current e-cigarette use were 
observed between current smokers (3.4%) and nonsmokers (1.3%) in Greece. Current 
smokers interested in quitting were more likely to use e-cigarette than those who were not 
interested in quitting in Malaysia (13.1% vs. 1.2%) and in Greece (5.3% vs. 1.2%) (Table 2).
Among current e-cigarette users in Greece and Qatar, the majority also smoked tobacco 
(Greece, 64.4%; Qatar, 84.1%). In addition, never-smokers and former smokers accounted 
for 35.6% and 15.9% of current e-cigarette users in Greece and Qatar. Among all current e-
cigarette users, about a tenth in Greece (10.6%) and 6% in Qatar had never smoked tobacco.
Discussion
Our findings demonstrate that e-cigarette awareness and current use is evident in all four 
countries. Overall awareness was higher among persons who were current smokers, younger, 
higher educated, wealthier, and, except for Qatar, exposed to advertisement. Although 
current use may have increased since data collection in each country, our findings showed 
that there are over 818 500 current users in the four countries. Given that current e-cigarette 
use is occurring in all four countries, on-going e-cigarette surveillance will be important to 
inform prevention and policy formulation efforts.
Respondents who noticed cigarette advertisements in either stores or the internet were more 
likely to be aware of e-cigarettes. Awareness of e-cigarettes was particularly high in Greece 
which may reflect its proximity to European markets that have heavy advertisements.2,22–24 
In Greece and Qatar, over 60.0% of current e-cigarette users were current tobacco smokers. 
These findings may also suggest that current smokers may be shifting towards using e-
cigarettes concurrently with combustible tobacco products and has also been found in other 
studies.25,26 As GATS is cross-sectional, we cannot know whether these former smokers 
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successfully quit smoking using e-cigarettes or if they quit prior to using e-cigarettes and 
then reinitiated nicotine use through e-cigarettes. However, our results show that 35.6% of 
current e-cigarette users in Greece and 15.9% in Qatar were nonsmokers. Our sample was 
too small to generate separate stable estimates of the proportion of never-smokers and 
former smokers who may have been initiating or reinitiating the use of nicotine through e-
cigarettes. However, future monitoring of this group will be important to verify potential 
outcomes of using e-cigarette such as experimental, sustained, transition to combustible 
tobacco products, dual use with other tobacco products, a shift toward exclusive e-cigarette 
use or quit attempt.
Experience in other countries suggests that e-cigarette awareness and use increases in 
tandem with heavy marketing.27 Rates of e-cigarette awareness and use found in the four 
countries in this study resemble rates observed elsewhere several years ago.28,29 These data 
suggest that these countries, particularly Greece and Qatar, may be in an early stage of e-
cigarette promotion where awareness is high, but use is low. Thus, these surveillance data 
may be highlighting a window of opportunity for early intervention to prevent any potential 
harm from e-cigarettes at the individual and population level.9
Study limitations include use of self-reported data and possible recall or social desirability 
biases. Small sample sizes restricted further analysis and likely limited our ability to identify 
associations. In addition, differences in awareness and current use across countries reflect 
not only country-specific differences but also differences in survey timing with Indonesia 
and Malaysia in 2011 and Qatar and Greece in 2013. Variations in data collection times 
across the four countries restricted cross-country comparisons, especially given that e-
cigarettes, their marketing, and associated scientific evidence are all evolving rapidly.4 In 
addition, the GATS questionnaire did not include an ever use question on e-cigarettes in all 
countries, so we were not able to assess overall ever use of e-cigarettes. GATS also did not 
include other terminology for e-cigarettes (e-hookah, etc.), although new product names are 
rapidly emerging,30 so we may have underestimated overall electronic nicotine delivery 
systems product use.
Our findings have important research and public health practice implications. Although 
usage rates are low in the four countries, the study also shows that e-cigarette awareness is 
high, particularly among smokers. Questions on patterns and duration of e-cigarette and 
concurrent use with combustible tobacco products could be useful for future GATS surveys. 
In the meantime, enhanced cessation efforts with counseling and nicotine replacement 
therapies that have proven effectiveness should31 be promoted and made available to 
smokers. On-going surveillance of awareness and patterns of use of e-cigarettes and other 
tobacco products in these and other countries could help inform policy and other tobacco 
interventions particularly with increasing availability of new products.
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